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Tumor thickness is strongly related to the presence
of clinically silent metastases in the sentinel node
of skin melanoma patients
Dariusz Nejc, Janusz Piekarski, Arkadiusz Jeziorski
B a c k g r o u n d.  Introduction of sentinel node biopsy into clinical practice has allowed for the detection of subclinical
phase metastases in regional lymph nodes.
A i m.  Determination of clinical and pathologic features which predict the presence of metastases in sentinel node of skin me-
lanoma patients.
M a t e r i a l  a n d  m e t h o d s.  Between December 1st 1999 and June 30th 2000 74 patients with skin melanoma were prospec-
tively enrolled into the study. Eligibility criteria were: excised primary tumor, no signs and symptoms of regional and/or distant
metastases. All patients underwent sentinel node biopsy: preoperative lymphoscintigraphy, intraoperative detection of gamma
radiation and intraoperative staining. The relationship between the presence of metastases in the sentinel node and pathoc-
linical features of patient and tumor was assessed.
Re s u l t s.  The presence of metastases in sentinel nodes was directly related to primary tumor thickness (p<0.05; ptrend<0.05)
and to the depth of skin infiltration within primary tumor (p<0.05; ptrend<0.05). Metastases in the sentinel nodes occurred three
times more often in patients with ulcerated primary tumor, than in those without ulceration. Metastases in the sentinel node
were most frequently found in patients in whom the primary tumor was located close to the median line of trunk. There was
no statistically significant relationship between the age, sex, skin complexion, diameter of primary tumor, type of tumor
growth and presence of metastases in the sentinel node (p>0.05).
C o n c l u s i o n s.  Tumor thickness, depth of skin infiltration within primary tumor, ulceration of primary tumor and location
of primary tumor close to the anterior or posterior median line of the trunk are related to the presence of metastases in the sen-
tinel node in their asymptomatic phase.
GruboÊç guza jest silnie zwiàzana z wyst´powaniem bezobjawowych przerzutów
w w´êle wartowniczym u chorych na czerniaka skóry
W p r o w a d z e n i e.  Wprowadzenie biopsji w´z∏a wartowniczego u chorych na czerniaka skóry pozwala na wykrywanie
przerzutów do w´z∏ów ch∏onnych w fazie przedklinicznej.
C e l.  OkreÊlenie, które czynniki kliniczno-patologiczne majà wp∏yw na wyst´powanie przerzutów w w´êle wartowniczym u cho-
rych na czerniaka skóry.
M a t e r i a ∏  i m e t o d y.  Od 1 grudnia 1999 r. do 30 czerwca 2000 r. do badania zakwalifikowano prospektywnie 74 chorych
na czerniaka skóry. Kryteria w∏àczenia obejmowa∏y: przebyty zabieg usuni´cia guza pierwotnego, brak objawów klinicznych
przerzutów do w´z∏ów ch∏onnych i/lub przerzutów odleg∏ych. U wszystkich badanych chorych wykonano biopsj´ w´z∏a wartow-
niczego z zastosowaniem limfoscyntygrafii przedoperacyjnej, Êródoperacyjnej detekcji promieniowania gamma oraz Êródope-
racyjnego wybarwiania dróg ch∏onnych. Oceniano zwiàzek mi´dzy poszczególnymi cechami kliniczno-patologicznymi a wy-
st´powaniem przerzutów w w´êle wartowniczym.
W y n i k i.  Stwierdzono wprost proporcjonalnà zale˝noÊç pomi´dzy gruboÊcià guza pierwotnego (p=0,003, ptrend=0,035) oraz
g∏´bokoÊcià nacieku skóry (p=0,018, ptrend=0,024), a wyst´powaniem przerzutów w w´êle wartowniczym. Przerzuty do w´z∏a
wartowniczego stwierdzono trzykrotnie cz´Êciej w grupie chorych, u których guz pierwotny by∏ owrzodzia∏y, ni˝ u chorych bez
obecnoÊci owrzodzenia (p=0,03). Przerzuty czerniaka do w´z∏a wartowniczego stwierdzono najcz´Êciej (46,1%) w grupie cho-
rych, u których ognisko pierwotne znajdowa∏o si´ na skórze tu∏owia, w okolicy linii poÊrodkowej cia∏a (p=0,018). Nie zaob-
serwowano istotnej statystycznie zale˝noÊci pomi´dzy wiekiem, p∏cià, typem urody badanych, Êrednicà, typem wzrostu guza pier-
wotnego, a wyst´powaniem przerzutów w w´êle wartowniczym (p>0,05).
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Introduction
Prognosis of patients with skin melanoma depends on the
stage of the disease, as well as on many other clinical and
pathological factors, such as: type of tumor growth and
presence of ulceration in primary tumor, location of pri-
mary tumor and sex of patient [1-3]. The presence of me-
tastases in regional lymph nodes is a major prognostic
factor [4, 5]. Fortunately, in 80% – 90% of skin melanoma
patients, regional lymph nodes are not palpable at the time
of primary diagnosis [6, 7]. Classic diagnostic tools such as
physical examination, ultrasound, fine needle biopsy or
guided fine needle biopsy allow for the detection of meta-
stases in regional lymph nodes in their symptomatic phase.
Introduction of sentinel node biopsy into clinical practice
has enabled the detection of metastases in regional lymph
nodes in their subclinical phase [8-10].
It is interesting to discern which clinical and patholo-
gical factors are connected with the presence of clinically
silent melanoma metastases in regional lymph nodes. The
results of many authors indicate that the main predictors
are: tumor thickness, depth of skin infiltration, presence
of ulceration of primary tumor and location of primary tu-
mor close to the anterior or posterior median line [10-19].
As the problem has never been tested in our setting, we
have decided to investigate which factors predict the pre-
sence of clinically silent metastases of skin melanoma in
regional lymph nodes in our patients.
Objective
Determination of clinical and pathologic features which
predict the presence of metastases in sentinel node of
skin melanoma patients.
Material and methods
Pa t i e n t s
Between December 1st 1999 and June 30th 2000, 74 patients of
the Clinical Department of Surgical Oncology, Medical Uni-
versity of ¸ódê who presented with skin melanoma were pro-
spectively enrolled into the study. Eligibility criteria were: remo-
ved primary tumor, no signs and symptoms of regional and/or di-
stant metastases. All patients underwent sentinel node biopsy:
preoperative lymphoscintigraphy, intraoperative detection of
gamma radiation and intraoperative staining. The lymph node
showing the highest radioactivity and/or most intensive violet
staining was considered to be the sentinel node. Such node was
removed and the operative wound was closed. The removed
sentinel node, or nodes, were examined histopathologically for
the presence of metastases. Routine hematoxillin and eosin sta-
ining, as well as immunohistochemical staining with HMB-45,
were performed in each case.
M e t h o d s
The results of physical examination and case history, as well as
pathological examination of tumor and sentinel node, were re-
corded for each patient. The relationship between the presence
of metastases in the sentinel node and the recorded pathoclini-
cal features was assessed. The analysis involved age, sex, skin
complexion, tumor diameter, presence of ulceration in tumor, lo-
cation of tumor, type of tumor growth, depth of infiltration and
tumor thickness.
S t a t i s t i c a l  a n a l y s i s
The statistical relationship between the presence of metastases
in the sentinel nodes and the recorded pathoclinical features
was calculated using Fisher's exact test and linear regression
model. The correlation was considered significant at p<0.05.
All analyses were performed with STATA 6.0 software.
Results
C l i n i c a l  f e a t u r e s  o f  p a t i e n t s
The median age of patients was 56.5 years (range: 25-87
years; mean – 56.7 years). There were 38 women (51.4%)
and 36 men (48.6%) in the studied group. The majority
of patients were of pale skin complexion with blond
hair (n=37; 50%) or red hair (n=11; 14.9%). Dark skin
complexion and dark hair patients constituted 35.1%
(n=26).
C l i n i c a l  f e a t u r e s  o f  p r i m a r y  t u m o r
The median diameter of primary tumor was 1.5 cm (ran-
ge: 0.5-4.2 cm; mean – 1.5 cm). Ulceration of primary tu-
mor was present in 23 cases (31.1%).
In the majority of patients (n=42; 56.8%) the tumor
was located on the skin of trunk. In 15 cases the tumor
was located close to the anterior (between midclavicular
lines) or posterior (between scapular lines) median line.
The remaining tumors were located on the lower extremi-
ties in 19 patients (25.7%), on the upper extremities in 10
patients (13.5%) and on the head and neck in 3 patients
(4%).
Nodular type of primary tumor was diagnosed in
49 patients (66.2%). Superficial spreading melanoma was
diagnosed in 19 patients (25.7%), lentigo maligna melano-
ma in 4 patients (5.4%) and acral lentiginous melanoma
in 2 patients (2.7%).
W n i o s e k.  Czynnikami zwiàzanymi z wyst´powaniem przerzutów w w´êle wartowniczym sà: gruboÊç guza, g∏´bokoÊç nacie-
kania skóry, owrzodzenie guza pierwotnego oraz umiejscowienie guza pierwotnego w pobli˝u przedniej lub tylnej linii poÊrod-
kowej cia∏a.
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Pa t h o l o g i c  f e a t u r e s  o f  p r i m a r y  t u m o r
The median tumor thickness was 2 mm (range, 0.5-
-20 mm; mean, 3.6 mm). The stage of primary tumor ac-
cording to the Clark and Breslow scales is presented in
Table I.
Table I. Stage of primary tumor according to Clark and Breslow scale
Stage of primary Clark Breslow
tumor N % N %
I 0 0 4 5.4
II 10 13.5 25 33.8
III 36 48.6 25 33.8
IV 21 28.4 20 27
V 7 9.5 Not aplicable
Total 74 100 74 100
M e t a s t a s e s  i n  s e n t i n e l  n o d e
The sentinel node was identified in 71 patients. Metasta-
ses in sentinel nodes were found in 12 of these patients
(12/71; 16.9%).
Re l a t i o n s h i p  b e t w e e n  p a t h o c l i n i c a l
f e a t u r e s  a n d  p r e s e n c e  o f  m e t a s t a s e s  
i n  s e n t i n e l  n o d e
There was no statistically significant relationship between
the age, sex, skin complexion, diameter of primary tu-
mor and presence of metastases in the sentinel node
(p>0.05).
Metastases in the sentinel node occurred three ti-
mes more often in patients with ulcerated primary tu-
mor, than in those without ulceration. The difference was
statistically significant (p<0.05) [Table II].
Table II. Relationship between the presence of metastases 
in sentinel node and ulceration of primary tumor 
in 71 patients in whom sentinel node was identified
Ulceration of primary N Metastases in primary tumor
tumor n %
no 50 5 10.0
yes 21 7 33.3
P 0.033
Metastases in the sentinel node were found most
often (46.1%) in patients in whom the primary tumor
was located close to the median line of trunk. In patients
with the primary tumor located on the head and neck
metastases in the sentinel node were found in 33.3% of
cases. Significantly less often metastases were present in
the sentinel node in patients with primary tumor located
on extremities (p<0.05) [Table III].
Table III. Relationship between the presence of metastases in sentinel
node and location of primary tumor in 71 patients in whom sentinel
node was identified
Location of primary N Metastases in sentinel node
tumor n %
Head and neck 3 1 33.3
Lower extremity 19 3 15.8
Upper extremity 9 0 0.0
Trunk 27 2 7.4
Trunk – close to median 
line of body 13 6 46.1
P 0.018
There was no statistically significant correlation be-
tween the type of growth of primary tumor and presence
of metastases in the sentinel node (p>0.05).
The presence of metastases in the sentinel node was
directly related to primary tumor thickness (p<0.05;
ptrend<0.05) [Table IV, Figure 1].
Table IV. Relationship between the presence of metastases
in sentinel node and thickness of primary tumor 
in 71 patients in whom sentinel node was identified
Breslow [ 0 ] Thickness N Metastases in sentinel node
[mm] n %
I <0.75 4 0 0.0
II 0.75-1.5 24 2 8.3
III 1.51-4.0 24 4 16.7
IV >4.0 19 6 31.6
P 0.003
The presence of metastases in the sentinel node was
also directly related to the depth of skin infiltration in pri-
mary tumor (p<0.05; ptrend<0.05) [Table V, Figure 2].
Figure 1. Relationship between the presence of metastases in sentinel
node and tumor thickness classified according to Breslow scale in 71
patients in whom sentinel node was identified
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Table V. Relationship between the presence of metastases 
in sentinel node and depth of primary tumor classified according 
to Clark scale in 71 patients in whom sentinel node was identified
Clark [ 0 ] N Metastases in sentinel node
n %
II 10 0 0.0
III 34 5 14.7
IV 21 4 19.0
V 6 3 50.0
P 0.018
Discussion
Tumor thickness, depth of skin infiltration in primary tu-
mor, ulceration of primary tumor and location of prima-
ry tumor close to the anterior or posterior median line of
the trunk were related to the presence of metastases in
the sentinel node. The strongest relationship was found
for tumor thickness classified according to the Breslow
scale (p=0.003). The relationship for the depth of skin in-
filtration classified according to the Clark scale (p=0.018)
and for tumor location (p=0.018) was weaker. The we-
akest, but still significant, relationship was found for the
presence of ulceration of the primary tumor (p<0.033).
No statistically significant relationship was found for the
remaining clinical and pathological features (p>0.05).
Similar results were presented by other authors, who
found strong relationship between the stage of primary tu-
mor and presence of metastases in sentinel node [11-19].
Literature reports also indicate that tumor thickness,
depth of skin infiltration in primary tumor, ulceration of
primary tumor and location of primary tumor close to
the anterior or posterior median line of the trunk are re-
lated to the presence of metastases in sentinel node [10,
13, 14, 18, 19].
Conclusions
Tumor thickness, depth of skin infiltration in primary tu-
mor, ulceration of primary tumor and location of prima-
ry tumor close to the anterior or posterior median line of
the trunk are related to the presence of metastases in
the sentinel node in their asymptomatic phase.
Dariusz Nejc MD, PhD
Department of Surgical Oncology
Medical University of ¸ódê
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Figure 2. Relationship between the presence of metastases in sentinel
node and depth of infiltration in primary tumor according to Clark sca-
le in 71 patients in whom sentinel node was identified
